We also injected 10 ' M CaC12 into some cells. In order to monitor their capacity to discharge trichocysts by exocytosis, we applied aminoethyldex. with image intensification, 45 mm after R-phalloidin microinjection (20 g/ml). In comparison to Figure 1 , even more fluorescently labeled . F-actin bundles (ab) have been formed (compare Figure 3) . cv" designates a contractile vacuole with emanating canals (bars); in (b) this site is labeled by an asterisk. bc = buccal cavity, corresponding to double arrow in (b). None of these structures was labeled. Bars = 10 pm. tran (AED) by an additional micropipette to the outside medium (Plattncr et al., 1984) ; AED was prepared as before (Plattner et al., 1984 (Plattner et al., , 1985a (Plattner et al., , 1985b . All other details of light microscopic analyses were as outlined by Kersken et al. (1986) . Others contained remnants of trichocysts (av3 in Figure 8 ). Figure  7 presumably shows stages of ongoing ingestion of trichocysts by such a vacuole. 
Figures 4 and 5. Electron micrographs obtained 30 mm after injection of 20 pg/mI R-phalloidin and following AED triggering for exocytotic trichocyst (tr) release just 15 sec before fixation for electron microscopy.
In Figure 4 , only one trichocyst docking site displays the tip of a trichocyst (tr1). At tr2 a fragment of a trichocyst ghost is still present.
In Figure 5 two trichocyst ghosts (tg) are seen instead. Note the occurrence of paracrystalline aggregates of macromolecules (ribosornes?) labeled by asterisks.
In Figure 4 the deeper layers of the cytoplasm appear exceptionally electron-translucent, whereas the cortical cytoplasm appears densely packed, although no prominent microfilament system is seen. Bars = 1 pm. 6 and 8) .
In conclusion, these data imply two essential aspects: (a) loss of F-actin from the cell cortex and from vacuole surface; the latter aspect is corroborated by the absence of R-phalloidin labeling from many food vacuoles during excessive stress fiber formation ( Figure  2) 4 and 5) . The cortex normally contains an "infraciliary lattice" and "striated bands" of microfilaments (Pitelka, 1965; Allen, 1971 ). Although similar filaments ofa non-actin type also probably occur in the cortex of ciliates (see Kersken et al., 1986) , a considerable proportion must represent F-actin. The presence of 5-7 nm-thick filaments in autophagic vacuoles ( Figure 8) supports the autophagy of this redistributed F-actin pool. Figure 7 ) or over longer time periods (20 pg/mI for 1 hr in Figure 8 ). Under the conditions used in Figure 7 , trichocysts were no longer transported to the cell membrane. They appear to be transferred to vacuoles (Figure 7 ). Figure 8 clearly shows autophagic vacuoles of a different size; av, displays fibrillar materials, av2 granular contents, and av3 remnants of trichocysts; some of the materials ingested into autophagic vacuoles may correspond to R-phalloidin-labeled microfilaments (compare Figure  6 ). Figure 8 is from the same cell, which is shown at an earlier stage in Figure 2 . The inset is from the marked field in Figure 8 and displays filaments of 6 nm diameter in longitudinal (arrow) or cross-section (arrowhead). Bars = 1 pm ( Figures  7 and 8) ; 0.1 pm (Figure 8 inset) . 15 mm after R-phalloidin (20 pg/mI) injection, India ink was added and allowed to be ingested for 7 mm. Close to the buccal cavity (bc) two nascent food vacuoles (fv) occur. Fluorescent labeling is recognized on the surface offood vacuole fv and particularly of fv . The contents are dark because formation took place in the presence of India ink. Both food vacuoles remain in close vicinity to the cytosome, whereas usually they pinch off much more rapidly. In this figure, label occurs also around the buccal cavity (be). Bar = 10 pm. and characean algae (Palevitz and Hepler, 1975; Kersey et al., 1976; Nothnagel et al., 1982) . In the latter case, F-actin bundies were concluded to be associated with myosin on the inner side (Chen and Kamiya, 1975; Nothnagel et al., 1982) . Although myosin has not yet been localized in paramecia, its presence would have to be expected from the presence of myosin I and II in other protozoa (Pollard, 1984) . Cytoplasmic streaming (cyclosis) involves free trichocysts, which eventually make saltatory movements onto free docking sites on the cell membrane (Aufderheide, 1977 , Aufderheide et al., 1980 . As in other cells with cyclosis phenomena (Hoffmann et al., 1984; Wehland et al., 1978) , phalloidin microinjected in excessive doses also impairs these processes in paramecia (Table 1) . This could be caused simply by a lack of encounters with microtubules, which are thought to serve as guides for docking (Plattner et al., 1982) . The inhibitory effect of phal. et al., 1984, 1985a, 1985b ). Since we found that this process is not inhibited even with near-lethal doses of phalloidin (which were shown to remove cortical F-actin) ( , 1985) . Concomitantly, Ca2 injections ( Figure  1 1) led to cell contraction but no trichocyst release.
A process inhibited by phalloidin is food vacuole formation ( Figure  9 ). Heavy meromyosin-binding microfilaments were also found by Cohen et al. (1984a Cohen et al. ( , 1984b and by M#{233}t#{233}nier (1984) , 1985) . This aspect could also account for the cessation of ciliary beating caused by phalloidin (1 ble 1).
In dividing cells we noticed the absence of R-phalloidin labeling from the cleavage furrow ( Figure  10) , which also does not bind HMM (Cohen et al., 1984b) , although the "contractile ring" around the cleavage furrow is generally assumed to be made of Factin (Aubin et al., 1979; Schroeder, 1981) . Although this site also displays filamentous elements in ciliates, they were reported to be of a thickness (Numata et al., 1980; Yasuda et al., 1980) 1984) . Clearly, this challenging aspect will have to be analyzed in much more detail.
Cortical F-actin may also allow for the shape changes of which these cells are capable (Jennings, 1976) .
